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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims a priority to Chinese Patent Application No. 202210594823.6 filed on May 27,2022 and a
priority to Chinese Patent Application No. 202211664494 .4 filed on December 23, 2022, the disclosures of which are
incorporated in their entirety by reference herein.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of communications technologies, and in particular, to a method and
apparatus of determining a dynamic codebook, and a communications device.

BACKGROUND

[0003] When a Downlink Control Information (DCI) is used for scheduling multiple Physical Downlink Shared Channels
(PDSCHs) in a plurality of carriers, there is no explicit technical solution for generating a Hybrid Automatic Repeat Request
Acknowledgement (HARQ-ACK) dynamic codebook.

SUMMARY

[0004] Embodiments of the present disclosure provide a method and an apparatus of determining a dynamic codebook,
and a communication device, to solve the problem of how to generate a HARQ-ACK dynamic codebook when one DCl is
used for scheduling multiple PDSCHs in multiple carriers.

[0005] In order to address the above technical problem, a method of determining a dynamic codebook performed by a
communication device is provided, the method includes: determining a quantity of pieces of scheduling signaling
corresponding to a hybrid automatic repeat request acknowledgement (HARQ-ACK) feedback transmitted on a first
physical uplink control channel (PUCCH), wherein at least one piece of scheduling signaling in the pieces of scheduling
signaling is configured to schedule physical downlink shared channels (PDSCH) of at least two cells; determining a
quantity of bits of a HARQ-ACK corresponding to each piece of scheduling signaling; determining the dynamic codebook
transmitted on the first PUCCH based on the quantity of the pieces of scheduling signaling and the quantity of bits of the
HARQ-ACK corresponding to each piece of scheduling signaling.

[0006] Optionally, determining the quantity of pieces of scheduling signaling corresponding to the HARQ-ACK feedback
transmitted on the first PUCCH includes: determining a target cell on which a transmitted counter downlink assignment
index (C-DAI) counts, wherein the target cell is one of cells scheduled by the pieces of scheduling signaling, or a cell that
transmits the pieces of scheduling signaling; determining a counting order of the C-DAIl according to the target cell on which
the C-DAI counts; determining the quantity of pieces of scheduling signaling corresponding to the HARQ-ACK feedback
transmitted on the first PUCCH according to the counting order of the C-DAI.

[0007] Optionally, one of the cells scheduled by the piece of scheduling signaling includes one of the following: a cell with
a smallest cell index on the cells scheduled by the piece of scheduling signaling; a cell with a largest cell index on the cells
scheduled by the piece of scheduling signaling; a cell in which reception time of a scheduled PDSCH is the latest on the
cells scheduled by the piece of scheduling signaling.

[0008] Optionally, determining the counting order of the C-DAI according to the target cell on which the C-DAI counts
includes one or more of the following: in a case that the target cell is a cell that transmits the piece of scheduling signaling,
there are two pieces of scheduling signaling in a same physical downlink control channel (PDCCH) transmission occasion,
andin a case thatatleast one piece of scheduling signaling in the two pieces of scheduling signaling schedules PDSCHs of
atleasttwo cells, determining the counting order of the C-DAIl according to time of scheduling the PDSCHs of multiple cells;
determining the counting order of the C-DAl according to the index of the target cell on which the C-DAI counts; determining
the counting order of the C-DAI according to a transmission occasion of the piece of scheduling signaling.

[0009] Optionally, determining the counting order of the C-DAI according to the time of scheduling the PDSCHs of the
multiple cells includes: selecting, according to an order of scheduling the PDSCHs by the piece of scheduling signaling, N-
th PDSCHs respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHs scheduled
by the two pieces of scheduling signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target
time atan earlier position; where N is an integer greater than orequal to 1, and the targettime includes a starttime oran end
time.

[0010] Optionally, determining the counting order of the C-DAIl according to the time of scheduling the PDSCHs of the
multiple cells includes: selecting, according to an order of scheduling the PDSCHs by the piece of scheduling signaling,
Nth PDSCHs respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHs scheduled
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by the two pieces of scheduling signaling is same, selecting (N+1)th PDSCHs respectively scheduled by the two pieces of
scheduling signaling, and when the target time of the (N +1)th PDSCHSs scheduled by the two pieces of scheduling
signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target time at an earlier position; or if
the target time of the Nth PDSCHSs scheduled by the two pieces of scheduling signaling is same, determining a counting
order of the C-DAls corresponding to the two pieces of scheduling signaling according to the target cells on which the C-
DAls count; where N is an integer greater than or equal to 1, and the target time includes a start time or an end time.
[0011] Optionally, determining the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling
signaling includes: obtaining a maximum quantity of schedulable cells corresponding to one piece of scheduling signaling;
determining the quantity of bits of the HARQ-ACK corresponding to the piece of scheduling signaling according to the
maximum quantity of the schedulable cells and a quantity of bits of feedback on each schedulable cell.

[0012] Optionally, obtaining the maximum quantity of the schedulable cells corresponding to one piece of scheduling
signaling includes: determining the maximum quantity, configured by higher layer signaling, of the schedulable cells
corresponding to one piece of scheduling signaling; or determining the maximum quantity of the schedulable cells
corresponding to one piece of scheduling signaling according to a configured first target time domain resource allocation
TDRA table.

[0013] Optionally, determining the quantity of bits of the HARQ-ACK corresponding to the piece of scheduling signaling
according to the maximum quantity of the schedulable cells and the quantity of bits of feedback on each schedulable cell
includes: when determining the maximum quantity of the schedulable cells and the quantity of bits corresponding to each
pre-configured cell, adding quantities of bits respectively corresponding to schedulable cells to obtain the quantity of bits of
the HARQ-ACK corresponding to the piece of scheduling signaling.

[0014] Optionally, determining the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling
signaling includes: obtaining a second target TDRA table; determining a schedulable cell in each row in the second
target TDRA table; determining the quantity of bits of the HARQ-ACK corresponding to one piece of scheduling signaling
according to the quantity of schedulable cells in each row and the quantity of bits of feedback on each cell.

[0015] Optionally, determining the quantity of bits of the HARQ-ACK corresponding to one piece of scheduling signaling
includes: determining the quantity of bits of the HARQ-ACK corresponding to each row according to the quantity of
schedulable cells in each row and the quantity of bits of feedback on each cell; selecting, according to the quantity of bits of
the HARQ-ACK corresponding to each row, a maximum quantity of bits of the HARQ-ACK as the quantity of bits of the
HARQ-ACK corresponding to one piece of scheduling signaling.

[0016] Acommunications device is provided, where the communications device is a terminal device or a network device,
the communication device includes a memory, a transceiver, and a processor, the memory is configured to store a
computer program; the transceiver, configured to send and receive data under the control of the processor; and the
processor is configured to read the computer program in the memory and perform the following operations: determining a
quantity of pieces of scheduling signaling corresponding to a hybrid automatic repeat request acknowledgement (HARQ-
ACK) feedback transmitted on a first physical uplink control channel (PUCCH), where at least one of the pieces of
scheduling signaling is configured to schedule physical downlink shared channels (PDSCH) of at least two cells;
determining a quantity of bits of a HARQ-ACK corresponding to each piece of scheduling signaling; determining the
dynamic codebook transmitted on the first PUCCH based on the quantity of the pieces of scheduling signaling and the
quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling.

[0017] Optionally, the processor is configured to read the computer program in the memory and perform the following
operations: determining a target cell on which a transmitted counter downlink assignment index (C-DAI) counts, where the
target cell is one of cells scheduled by the piece of scheduling signaling, or a cell that transmits the piece of scheduling
signaling; determining a counting order of the C-DAl according to the target cell on which the C-DAI counts; determining the
quantity of pieces of scheduling signaling corresponding to the HARQ-ACK feedback transmitted on the first PUCCH
according to the counting order of the C-DAI.

[0018] Optionally, one of the cells scheduled by the piece of scheduling signaling includes one of the following: a cell with
a smallest cellindex on the cells scheduled by the piece of scheduling signaling; a cell with a largest cell index on the cells
scheduled by the piece of scheduling signaling; a cell in which reception time of a scheduled PDSCH is latest on the cells
scheduled by the piece of scheduling signaling.

[0019] Optionally, the processor is configured to read the computer program in the memory and perform one or more of
the following operations: in a case that the target cell is a cell that transmits the piece of scheduling signaling, there are two
pieces of scheduling signaling in a same physical downlink control channel (PDCCH) transmission occasion, and in a case
that at least one piece of scheduling signaling in the two pieces of scheduling signaling schedules PDSCHs of at least two
cells, determining the counting order of the C-DAI according to time of scheduling the PDSCHs of multiple cells;
determining the counting order of the C-DAI according to the index of the target cell on which the C-DAI counts;
determining the counting order of the C-DAI according to a transmission occasion of the piece of scheduling signaling.
[0020] Optionally, the processor is configured to read a computer program in the memory and perform the following
operations: selecting, according to an order of scheduling the PDSCHs by the piece of scheduling signaling, N-th PDSCHs
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respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHSs scheduled by the two
pieces of scheduling signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target time at an
earlier position; where N is an integer greater than or equal to 1, and the target time includes a start time or an end time.
[0021] Optionally, the processor is configured to read the computer program in the memory to further perform the
following operations: selecting, according to an order of scheduling the PDSCHs by the piece of scheduling signaling, Nth
PDSCHs respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHs scheduled by
the two pieces of scheduling signaling is same, selecting (N+1)th PDSCHs respectively scheduled by the two pieces of
scheduling signaling, and when the target time of the (N +1)th PDSCHs scheduled by the two pieces of scheduling
signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target time at an earlier position; or if
the target time of the Nth PDSCHSs scheduled by the two pieces of scheduling signaling is same, determining a counting
order of the C-DAls corresponding to the two pieces of scheduling signaling according to the target cells on which the C-
DAls count; where N is an integer greater than or equal to 1, and the target time includes a start time or an end time.
[0022] Optionally, the processor is configured to read the computer program in the memory and perform the following
operations: obtaining a maximum quantity of schedulable cells corresponding to one piece of scheduling signaling;
determining the quantity of bits of the HARQ-ACK corresponding to the piece of scheduling signaling according to the
maximum quantity of the schedulable cells and a quantity of bits of feedback on each schedulable cell.

[0023] Optionally, the processor is configured to read the computer program in the memory and perform the following
operations: determining the maximum quantity, configured by higher layer signaling, of the schedulable cells correspond-
ing to one piece of scheduling signaling; or determining the maximum quantity of the schedulable cells corresponding to
one piece of scheduling signaling according to a configured first target time domain resource allocation TDRA table.
[0024] Optionally, the processor is configured to read the computer program in the memory and perform the following
operations: determining the quantity of bits of the HARQ-ACK corresponding to the piece of scheduling signaling
according to the maximum quantity of the schedulable cells and a quantity of bits of feedback on each schedulable cell
includes: when determining the maximum quantity of the schedulable cells and the quantity of bits corresponding to each
pre-configured cell, adding quantities of bits respectively corresponding to schedulable cells to obtain the quantity of bits of
the HARQ-ACK corresponding to the piece of scheduling signaling.

[0025] Optionally, the processor is configured to read the computer program in the memory and perform the following
operations: obtaining a second target TDRA table; determining a schedulable cell in each row in the second target TDRA
table; determining the quantity of bits of the HARQ-ACK corresponding to one piece of scheduling signaling according to
the quantity of schedulable cells in each row and the quantity of bits of feedback on each cell.

[0026] Optionally, the processor is configured to read the computer program in the memory and perform the following
operations: determining the quantity of bits of the HARQ-ACK corresponding to each row according to the quantity of
schedulable cells in each row and the quantity of bits of feedback on each cell; selecting, according to the quantity of bits of
the HARQ-ACK corresponding to each row, a maximum quantity of bits of the HARQ-ACK as the quantity of bits of the
HARQ-ACK corresponding to one piece of scheduling signaling.

[0027] An apparatus of determining a dynamic codebook applied to a terminal device or a network device is provided.
The apparatus includes: a first determining unit, configured to determine a quantity of pieces of scheduling signaling
corresponding to a hybrid automatic repeat request acknowledgement (HARQ-ACK) feedback transmitted on a first
physical uplink control channel (PUCCH), where at least one of the pieces of scheduling signaling is configured to
schedule physical downlink shared channels (PDSCH) of at least two cells; a second determining unit, configured to
determine a quantity of bits of a HARQ-ACK corresponding to each piece of scheduling signaling; a third determining unit,
configured to determine the dynamic codebook transmitted on the first PUCCH based on the quantity of the pieces of
scheduling signaling and the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling.
[0028] A processor-readable storage medium is provided. The processor-readable storage medium stores a computer
program, and the computer program is configured to cause a processor to perform the method according to above.
[0029] The present disclosure further provides a computer program product, where the computer program product
stores a computer program, and the computer program is configured to cause the processor to perform the foregoing
method.

[0030] The presentdisclosure further provides a chip product, where the chip product stores a computer program, and
the computer program is configured to cause the processor to perform the foregoing method.

[0031] The present disclosure further provides a communications device, where the communications device stores a
computer program, and the computer program is configured to cause the processor to perform the foregoing method.
[0032] The beneficial effects of the present disclosure are:

[0033] Accordingtotheforegoingsolution,inacase thatthere is atleast one piece of scheduling signaling for scheduling
PDSCHs of atleast two cells, the dynamic codebook transmitted on the first PUCCH is determined based on the quantity of
pieces of scheduling signaling corresponding to the HARQ-ACK feedback transmitted on the first PUCCH and the quantity
of bits of the HARQ-ACK corresponding to each piece of scheduling signaling, so as to ensure that dynamic codebook
transmission can also be accurately performed when there is at least one piece of scheduling signaling for scheduling
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PDSCHs of at least two cells.
BRIEF DESCRIPTION OF THE DRAWINGS

[0034] In order to more clearly illustrate the technical solutions in the embodiments of the present disclosure or the
related art, the drawings required in the description of the embodiments or the related art will be briefly described below,
and obviously, the drawings in the following description are merely some embodiments disclosed in the presentdisclosure,
and for those of ordinary skill in the art, other drawings may be obtained according to these drawings without creative
efforts.

FIG. 1 shows a structural diagram of a network system applicable to an embodiment of the present disclosure;
FIG. 2 is a first schematic diagram of scheduling corresponding to a dynamic codebook in a single-carrier scenario;
FIG. 3isasecond schematic diagram of scheduling corresponding to a dynamic codebook in a single-carrier scenario;
FIG. 4 is a schematic diagram of a C-DAI counting sequence;

FIG. 5 is a schematic flowchart of a method of determining a dynamic codebook according to an embodiment of the
present disclosure;

FIG. 6 is a schematic diagram of a DCI scheduling a PDSCH and a C-DAl in a first application case;

FIG. 7 shows a schematic diagram of a DCI scheduling a PDSCH and a C-DAI in a second application case;
FIG. 8 is a schematic diagram of units of an apparatus of determining a dynamic codebook according to an
embodiment of the present disclosure;

FIG. 9 is a structural diagram of a communication device according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0035] The technical solutions in the embodiments of the present disclosure will be clearly and completely described
below with reference to the accompanying drawings in the embodiments of the present disclosure. All other embodiments
obtained by a person of ordinary skill in the art based on the embodiments of the present disclosure without creative efforts
shall fall within the protection scope of the present disclosure.

[0036] In the specification and claims of the present disclosure, the terms "first", "second”, and the like are intended to
distinguish between similar objects, and are not necessarily used to describe a specific order or sequence. It should be
understood that the data used in this way can be interchanged under appropriate circumstances, so thatthe embodiments
of the present disclosure described herein, for example, are implemented in an order other than those illustrated or
described herein. In addition, the terms "include" and "have" and any deformation thereof are intended to cover a non-
exclusive inclusion, for example, a process, method, system, product, or device that includes a series of steps or units is
not necessarily limited to those steps or units listed clearly, but may include other steps or units that are not clearly listed or
inherent to these processes, methods, products, or devices.

[0037] Inthe embodiments of the present disclosure, the term "and/or" describes an association relationship between
associated objects, indicating that there may be three relationships, for example, A and/or B may indicate that A exists
alone, A and B exist at the same time, and B exists alone. The character "/" generally indicates an "or" relationship between
the associated objects. Inthe embodiments of the present disclosure, the term "a plurality of means two or more, and other
quantifiers are similar.

[0038] Inthe embodiments of the present disclosure, words such as "exemplary" or "for example" are used to represent
examples, illustrations, or descriptions. Any embodiment or design scheme described as "example" or "forexample" in the
embodiments of the present disclosure should not be explained as being more preferred or having more advantages than
another embodiment or design scheme. Exactly, words such as "exemplary" or "for example" are used to present related
concepts in a specific manner.

[0039] The embodiments of the present disclosure are described below with reference to the accompanying drawings.
The method, apparatus, and communications device for determining a dynamic codebook provided in the embodiments of
the present disclosure may be applied to a wireless communications system. The wireless communication system may be
a system using a fifth generation (56G) mobile communication technology (hereinafter referred to as a 5G system for short),
and a person skilled in the art may understand that the 5G NR system is merely an example and is not limited.

[0040] ReferringtoFIG. 1, FIG. 1isa structural diagram of a network system applicable to an embodiment of the present
disclosure, as shown in FIG. 1, including a user terminal 11 and a base station 12, wherein the user terminal 11 may be a
user equipment (UE), for example, may be a mobile phone, a tablet personal computer, a laptop computer, a personal
digital assistant (PDA), a mobile Internet device (MID) or a wearable device such as a wearable device, it should be noted
thatthe specific type of the user terminal 11 is not limited in the embodiments of the present disclosure. The base station 12
may be a base station in a 5G and a later version (for example, a gNB, a 5G NR NB), or a base station in another
communication system, or referred to as a node B. It should be noted that, in the embodiments of the present disclosure,
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only a 5G base station is used as an example, but a specific type of the base station 12 is not limited.
[0041] First, based on the technical solutions provided in the present disclosure, some technical terms that may be
involved are introduced.

1. HARQ-ACK dynamic codebook type 2 (Type -2) mechanism

[0042] In a related 5G system, a mechanism for generating a dynamic HARQ-ACK codebook is supported, and the
principle is that: when scheduling signaling DCl is transmitted, a downlink assignmentindex (DAI) indication is added, and
the terminal side calculates the quantities of DCl and PDSCH actually transmitted by the base station according to the DAI
count, so as to determine the quantity of PDSCHs that need to be fed back in the HARQ-ACK codebook.

[0043] The following uses a single carrier scenario (only C-DAI) to describe a process.

[0044] As shown in FIG. 2, the base station schedules 7 PDSCHs to the terminal, wherein the scheduling information
indicates that the PUCCH feedback slot position is on the same slot, and it is desirable to feed back HARQ-ACK
information of 7 PDSCHs (if each PDSCH corresponds to a bit of the feedback of one HARQ-ACK, the codebook of the
HARQ-ACK is 7). Due to the uncertainty of the wireless channel, the terminal side misses the detection of the DCI -5 and
the DCI -6, the terminal receives the C-DAI = 3 (corresponding bit information is 10) in scheduling signaling DCI -7, and the
C-DAl ofthe lastreceived DCI -4 =4, C-DAI=4, the terminal can know thattwo DCls are lost between the DCI -4 and the DCI
-7 according to the DAl value, In this way, the total number of PDSCHs fed back by the HARQ-ACK may still be calculated
as 7 by the terminal.

[0045] Intherelated art, itis assumed that there are no more than three DCls that are missed by the terminal, so the DAI
in the example uses 2-bit information for indication, and is referred to herein as a counter DAI (Counter DAI, C-DAI).
[0046] Inaddition, in order to support HARQ feedback of multiple carriers, a total downlink assignment index (total DAI,
T-DAI) is introduced on the basis of C-DAI, 2-bit information indication is adopted, C-DAI, and T-DAI are used in
combination to determine the quantity of PDSCHs actually fed back, so as to determine the codebook length of the
HARQ-ACK, as shown in FIG. 3.

[0047] For ease of description, values of the C-DAI/T-DAI are represented as a non-cyclic decimal, wherein the C-DAI
indicates a sequence number of the currently scheduled PDSCH; for example, when C-DAI = 1, it indicates that the first
DCI is scheduled. The T-DAI indicates the quantity of all scheduled PDSCHs at the corresponding DCI scheduling
moment, for example, when T-DAI = 2, it indicates that two PDSCHs are scheduled in total. For another example, when T-
DAl =9, it indicates that 9 PDSCHs are scheduled in total.

2. A problem needs to be solved in a multi-carrier scheduling scenario

[0048] Problem 1 (C-DAI counting order): when the DCI schedules PDSCHs of multiple cells, how to determine the
counting order of the C-DAI.

[0049] AsshowninFIG.4,itis assumed thatatthe terminal side, the detected scheduling signaling and scheduling data
are as follows:

DCI-1: C-DAl in the scheduling signaling = 1, and the scheduled data is PDSCH -1 on cell-1 and PDSCH -2 on cell-2;
DCI -2: C-DAl in the scheduling signaling = 2, and the scheduled data is PDSCH -4 on cell-2, PDSCH -3 on cell-3

[0050] On the terminal side, when the DCI -1 and the DCI -2 and the corresponding C-DAI are detected, the counting
order needs to be explicitly counted, and which cell needs to be explicitly calculated; because different counting sequences
affect the quantity of receiving scheduling signaling calculated by the terminal, the generation sequence of the HARQ-ACK
codebook is also affected.

[0051] Problem 2 (each DCI schedules the quantity of bits of the corresponding HARQ-ACK feedback): the quantity of
PDSCHs whose HARQ needs to be fed back by each DCl is calculated, that is, the quantity of HARQ-ACK feedback bits;
[0052] It is assumed that a possible TDRA table is configured for a scenario in which PDSCHSs of multiple cells are
scheduled by one DCI, as shown in Table 1:

TABLE 1. Multi-cell PDSCH scheduling TDRA table

Row Cell-1 ( Cell-2 ( Cell-3 ( Cell-4 (
index
DL — DL — DL — DL =
N7 max = N7Bmax = N7B max = NTHmax 1)
2) 1) 2)
0 K0=2:SLIV=1 KO0=3; SLIV=2 NULL NULL
1 NULL K0=6; SLIV=6 KO0=0; SLIV=7 K0=2; SLIV=7
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(continued)

Row Cell-1 ( Cell-2 ( Cell-3 ( Cell-4 (
index DL _ NDL _ NDL _ NLL =
NTBmax = TB,max — TB,max — TBmax = 4
2) 1) 2)
2 K0=1; SLIV=5 K0=3; SLIV=6 NULL KO0=5; SLIV=7
Note:

N'?E,max =2 - . . . .
on a cell indicates that the HARQ-ACK information fed back by the cell is 2 bits (each PDSCH);

NP max = 1
max on a cell indicates that the HARQ-ACK information fed back by the cell is 1 bit (each PDSCH).

[0053] Inthe related art, the scheduling condition of only one cell is described, and the quantity of HARQ-ACKSs thateach
DCI needs to feed back in the case of multi-cell scheduling is not determined. For the above problem 1 (C-DAI counting
order), the related art does not cover the scenario of multi-cell PDSCH scheduling, and the related art cannot solve the
problem of how to determine the C-DAI counting order in the case of multi-cell scheduling; and for the above problem 2, the

NPE max =
related art considers thatthere is one TBmax , the length of the HARQ-ACK is calculated on all cells according to

DL —
NTB,max =2

", so that the useful bit proportion of the HARQ-ACK feedback is reduced, which causes waste of air
interface resources.
[0054] Based on analysis, embodiments of the present disclosure provide a method and an apparatus of determining a
dynamic codebook, and a communication device, to resolve a problem of how to generate a HARQ-ACK dynamic
codebook when one DCI schedules PDSCHs in a plurality of carriers.
[0055] The method and the apparatus are based on the same application concept, and because the method and the
apparatus solve a similar principle of a problem, the implementation of the apparatus and the method may refer to each
other, and details are not described herein again.
[0056] As shown in FIG. 5, an embodiment of the present disclosure provides a method of determining a dynamic
codebook, performed by a communication device. The method includes:

Step S501: determining the quantity of pieces of scheduling signaling corresponding to a hybrid automatic repeat
request acknowledgement (HARQ-ACK) feedback transmitted on a first physical uplink control channel (PUCCH);
The atleast one piece of scheduling signaling schedules physical downlink shared channels (PDSCHs) of at least two
cells; thatis, the embodiments of the present disclosure are applicable to a case wherein there is at least one piece of
scheduling signaling to schedule PDSCHs of at least two cells.

Step S502: determining the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling;
Step S503: determining a dynamic codebook transmitted on the first PUCCH based on the quantity of the pieces of
scheduling signaling and the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling.

[0057] Itshould be noted that after the quantity of the pieces of scheduling signaling and the quantity of bits of the HARQ-
ACK corresponding to each piece of scheduling signaling are obtained, the dynamic codebook may be determined,
specifically, the determining the dynamic codebook transmitted on the first PUCCH mainly determines the length of the
dynamic codebook transmitted on the first PUCCH (i.e. the total number of bits occupied by the dynamic codebook).
Optionally, the method of determining the length of the dynamic codebook is to obtain the length of the dynamic codebook
by calculating the product of the quantity of the pieces of scheduling signaling and the quantity of bits of the HARQ-ACK
corresponding to each piece of scheduling signaling.

[0058] It should be noted that the piece of scheduling signaling refers to downlink control information (DCI) transmitted
through a physical downlink control channel (PDCCH).

[0059] It should be noted that, in the embodiments of the present disclosure, in a case that at least one piece of
scheduling signaling schedules PDSCHs of at least two cells, the dynamic codebook transmitted on the first PUCCH is
determined based on the quantity of pieces of scheduling signaling corresponding to the HARQ-ACK feedback transmitted
onthe first PUCCH and the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling, so as to
ensure that dynamic codebook transmission can also be accurately performed when there is at least one piece of
scheduling signaling for scheduling PDSCHs of at least two cells.

[0060] Itshould be noted thatthe embodiments of the present disclosure are applicable to a terminal device, and are also
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applicable to a network device, that is, the terminal device and the network device perform dynamic codebook transmis-
sion in the same manner; and for the terminal device, the terminal device performs dynamic codebook transmission, and
the network device performs the dynamic codebook reception.

[0061] Specific implementations of the present disclosure are illustrated below from two aspects of obtaining the
quantity of pieces of scheduling signaling and the quantity of bits of the HARQ-ACK corresponding to the pieces of
scheduling signaling, respectively.

|. Determination of the Number of Scheduling signaling

[0062] Optionally, in atleastone embodiment of the present disclosure, a specific implementation of the determining the
number of pieces of scheduling signaling corresponding to HARQ-ACK feedback transmitted on a first PUCCH includes:

Step S5011: determining a target cell on which the transmitted counting downlink assignment index C-DAI counts;
It should be noted that the target cell may be understood as a serving cell that transmits scheduling signaling, and is
also called a scheduling cell.

[0063] Itshould also be noted that the target cell on which the C-DAI counts refers to calculating the C-DAI to the target
cell.

[0064] Optionally, the target cell is one of the cells scheduled by the pieces of scheduling signaling (also called a
scheduled cell), or a cell that transmits the piece of scheduling signaling.

[0065] Further, the target cell is one of cells scheduled by the piece of scheduling signaling, and includes one of the
following:

A11: a cell with a smallest cell index on the cells scheduled by the pieces of scheduling signaling;

For example, DCI -1 schedules PDSCHs on Cell-2, Cell-3, and Cell-4, and DCI -1 is transmitted on Cell-1, then the C-
DAl of DCI -1 belongs to Cell-2.

A12: a cell with the largest cell index on the cells scheduled by the pieces of scheduling signaling;

For example, DCI -1 schedules PDSCHs on Cell-2, Cell-3, and Cell-5, and DCI -1 is transmitted on Cell-1, then the C-
DAl of DCI -1 belongs to Cell-5.

A13: a cell, in which the reception time of the scheduled PDSCH is latest, on the cells scheduled by the pieces of
scheduling signaling;

Forexample, DCI -1 schedules the PDSCHs on Cell-2, Cell-3, Cell-5, the reception time of the PDSCH on Cell-2 is slot
2, the reception time of the PDSCH on Cell-3 is slot 6, the reception time of PDSCH on Cell-4 is slot 8, DCI -1 is
transmitted on Cell-1, and because slot 8 is later than slot 2 and slot 6, the C-DAI of DCI -1 belongs to Cell-4.

[0066] The target cell is the cell that transmits the piece of scheduling signaling, that is, the cell transmitting the
scheduling signaling is the serving cell of the scheduling signaling; for example, DCI -1 schedules PDSCH on Cell-2,
Cell-3, and Cell-4, and DCI -1 is transmitted on Cell-1, then the C-DAI of DCI -1 belongs to Cell-1.

[0067] Itshould be noted that the cellindex may be a cell index configured based on carrier aggregation, or may be a cell
index configured based on multi-cell scheduling, which is not limited herein.

Step S5012: determining a counting order of the C-DAI according to the target cell on which the C-DAI counts;

It should be noted that, due to the different counting orders of the C-DAl, the result that the terminal calculates the
quantity of pieces of scheduling signaling is affected, and before the quantity of the pieces of scheduling signaling is
determined, the counting order of the C-DAI needs to be determined first.

[0068] Optionally,inacase thatthe target cellis one of the cells scheduled by the piece of scheduling signaling, when the
terminal configures the plurality of serving cells, the counting order of the C-DAl is as follows:

B11: on acell, in the same PDCCH monitoring occasion, scheduling reception of two or more PDSCHs is supported,
and then C-DAI counting is performed according to the start time of the PDSCHs (the PDSCH with the earlier starttime
is sequenced in the front);

B12: according to the index values of the serving cells, arranging the C-DAI corresponding to the serving cell with a
small index value before the C-DAI corresponding to the serving cell with a large index value;

B13: according to the transmission occasions of the pieces of scheduling signaling, the C-DAI corresponding to the
piece of scheduling signaling with an earlier transmission occasion is arranged before the C-DAI corresponding to the
piece of scheduling signaling with a later transmission occasion.



10

15

20

25

30

35

40

45

50

55

EP 4 535 699 A1

[0069] Optionally, in a case that the target cell is a cell that transmits the piece of scheduling signaling, a specific
implementation of determining the counting order of the C-DAI according to the target cell on which the C-DAI counts
includes one or more of the following:

B21: in a case that two pieces of scheduling signaling exist in the same PDCCH transmission occasion, and at least
one piece of scheduling signaling in the two pieces of scheduling signaling schedules PDSCHs of at least two cells,
determining a counting order of the C-DAI according to the time of scheduling the PDSCHs of the multiple cells.

[0070] Optionally, in atleast one embodiment of the present disclosure, the implementation manner of determining the
counting order of the C-DAI according to the time of scheduling the PDSCHs of the multiple cells includes:

selecting, according to the order of scheduling the PDSCHs by the piece of scheduling signaling, the N-th PDSCHs
respectively scheduled by two pieces of scheduling signaling;

if the target time of the N-th PDSCHSs scheduled by the two pieces of scheduling signaling are different, arranging the
C-DAI corresponding to the PDSCH with the earlier target time to be an earlier position;

N is an integer greater than or equal to 1, and the target time includes a start time or an end time.

[0071] This implementation means that for the PDSCHs scheduled by different pieces of scheduling signaling, the
PDSCHs corresponding to different pieces of scheduling signaling arranged at the same sequencing position are
compared according an ascending sequence of time of scheduling the PDSCHSs by different pieces of scheduling
signaling. In an example that the target time is the start time, for example, scheduling signaling 1 schedules the PDSCH 1
on the slot 2 and the PDSCH 2 on the slot 5, the scheduling signaling 2 schedules the PDSCH 3 on the slot 3 and the
PDSCH4 ontheslot5,and whenthe PDSCH 1 and the PDSCH 3 are compared, because the slot 2 is earlier than the slot 3,
the C-DAI corresponding to the scheduling signaling 1 is arranged before the C-DAI corresponding to the scheduling
signaling 2.

[0072] Optionally, the determining the counting order of the C-DAl according to the time of scheduling the PDSCHs of the
multiple cells includes:

selecting, according to the order of the PDSCHs scheduled by the pieces of scheduling signaling, the N-th PDSCHs
respectively scheduled by the two pieces of scheduling signaling; and one of the following:

B211:ifthe targettime of the N-th PDSCHSs scheduled by the two pieces of scheduling signaling are the same, selecting the
(N+1)-th PDSCHs respectively scheduled by the two pieces of scheduling signaling, and if the target time of the (N +1)-th
PDSCH scheduled by the two pieces of scheduling signaling are different, arranging the C-DAI corresponding to the
PDSCH with the earlier target time at an earlier position.

[0073] For example, taking the target time being the start time as an example, the comparison starts from the first
PDSCH scheduled by each piece of scheduling signaling, if the start time of the first PDSCHs corresponding to the two
pieces of scheduling signaling are different, if the start time of the first PDSCHs corresponding to the two pieces of
scheduling signaling is the same, continuing to compare the second PDSCH according to the foregoing principle until it is
determined that the counting order of the C-DAIs corresponding to all the pieces of scheduling signaling is obtained. For
example, if the comparison starts from the first PDSCH scheduled by each piece of scheduling signaling, if the end time of
the first PDSCH corresponding to the two pieces of scheduling signaling are different, if the end time of the first PDSCH
corresponding to the two pieces of scheduling signaling is the same, the second PDSCH continues to be compared
according to the foregoing principle until it is determined that the counting order of the C-DAls corresponding to all the
pieces of scheduling signaling is obtained.

[0074] B212: if the target time of the N-th PDSCHs scheduled by the two pieces of scheduling signaling is the same,
determining the counting order of the C-DAls corresponding to the two pieces of scheduling signaling according to the
target cells on which the C-DAls count;

Taking the target time being the start time as an example, this case may also be understood as that the comparison starts
from first PDSCH scheduled by each piece of scheduling signaling, and if the start time of the first PDSCHs corresponding
to the two pieces of scheduling signaling are different, then the C-DAI corresponding to the PDSCH with the earlier start
time is arranged in the front. If the start time of the first PDSCHSs corresponding to the two pieces of scheduling signaling is
the same, the indexes of the target cells on which the two pieces of scheduling signaling count are compared, and the C-
DAl of the piece of scheduling signaling corresponding to the cell with the larger index may be arranged in front, or the C-
DAl of the piece of scheduling signaling corresponding to the cell with the smaller index may be arranged in front.
[0075] B22:determining a counting order of the C-DAls according to the indexes of the target cells on which the C-DAls
count.

[0076] Inthiscase, onthetargetcells onwhichthe different C-DAls count, the C-DAI corresponding to the target cell with
a small index value is arranged before the C-DAI corresponding to the target cell with a large index value.

[0077] B23: determining a counting order of the C-DAls according to the transmission occasions of the pieces of
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scheduling signaling.

[0078] In this case, in different pieces of scheduling signaling, the C-DAI corresponding to the piece of scheduling
signaling with the earlier transmission occasion is arranged before the C-DAI corresponding to the piece of scheduling
signaling with the later transmission occasion.

[0079] It should also be noted that, in the process of starting the comparison from the first PDSCH scheduled by each
piece of scheduling signaling, if the corresponding scheduling signaling does not schedule the PDSCH or does not
schedule the second PDSCH, it is considered that the start time of the PDSCH is the earliest.

[0080] Step S5013: determining the quantity of pieces of scheduling signaling corresponding to the HARQ-ACK
feedback transmitted on the first PUCCHSs according to the counting order of the C-DAls;

Itshould be noted that, after determining the counting order of the C-DAls, the quantity of the pieces of scheduling signaling
may be obtained through statistics based on the arrangement of the C-DAIs; for example, taking the counting period of the
C-DAI being 4 as an example, when the obtained counting order is 1, 3, 4, 2, and 3, it may be determined that seven
scheduling signaling is transmitted in total, and the quantity of the pieces of scheduling signaling is 7.

[0081] Thefollowing separately describes the foregoing two manners of determining the quantity of pieces of scheduling
signaling.

[0082] Case 1: C-DAI for a scheduling DCI belongs to a scheduled cell

When the PUCCH slots of the HARQ-ACK feedback indicated by the plurality of scheduling signaling belong to the
same slot, itis determined that the implementation process of the quantity of pieces of scheduling signaling for HARQ-
ACK feedbackinthe same slot mainly includes: step A1, first determining thatthe C-DAl of the scheduling DCI belongs
to a scheduled cell;

when one DCI schedules PDSCHs of multiple cells, the C-DAI belongs to a cell with the smallest cell index on the
scheduled cells;

Certainly, the scheduling DCI and the corresponding C-DAI may also be determined by means of protocols or
indicated by high-layer signaling to indicate that the scheduling DCI and the corresponding C-DAI belong to a specific
cell (for example, the cell with the largest cell index on the scheduled cells, the cell with the latest PDSCH receiving
time on the scheduled cells).

[0083] Step A2: determining the counting order of the C-DAls according to the following order:

a first order: on a cell, in the same PDCCH monitoring occasion, two or more PDSCH scheduling receptions are
supported, and then C-DAI counting is performed according to the order of start time of the PDSCHs (the C-DAI with
the earlier start time of PDSCH is arranged in the front);

a second order: arranging the C-DAI corresponding to the serving cell with a small index value before the C-DAI
corresponding to the serving cell with a large index value according to the index values of the serving cells;

a third order: the C-DAI corresponding to the piece of scheduling signaling at the earlier transmission occasion is
arranged in front of the C-DAI corresponding to the piece of scheduling signaling at the later transmission occasion
according to the transmission occasions of the pieces of scheduling signaling.

[0084] Step A3: determining the quantity of pieces of scheduling signaling for HARQ-ACK feedback in the same slot
according to the counting order of the C-DAls.

[0085] AsshowninFIG.6,itis assumed thatat the terminal side, the detected scheduling signaling and scheduling data
are as follows:

DCI-1: C-DAlin the scheduling signaling = 1, and the scheduled datais PDSCH -1 on Cell-1 and PDSCH -2 on Cell-2;
DCI -2: C-DAl in the scheduling signaling = 2, and the scheduled data is PDSCH -4 on Cell-2, PDSCH -3 on Cell-3;

[0086] The DCI -1 and the DCI -2 are detected on the same MO, and the terminal determines the following:

DCI -1 schedules the PDSCHs on Cell-1 and Cell-2, so the C-DAI of the corresponding DCI -1 is considered to belong
to Cell-1, or is considered to be detected on Cell-1;

DCI -2 schedules the PDSCHs on Cell-2 and Cell-3, so the corresponding DCI -2 and C-DAl are considered to belong
to Cell-2, or are considered to be detected on Cell-2.

[0087] According to the counting order 2 (the second order) of the C-DAI, the terminal may determine: DCI -1 is in the
front (according to the foregoing manner: DCI -1 and corresponding C-DAI = 1 are determined to belong to Cell-1), and DCI
-2 is in the rear (according to the foregoing manner: DCI -2 and corresponding C-DAI = 2 are determined to belong to
Cell-2).
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[0088] Thatis, in the PUCCH slot corresponding to the feedback of the HARQ-ACK, the terminal considers that two
pieces of DCI are received.

[0089] Case 2: The C-DAI of the scheduling DCI belongs to a cell transmitting the DCI.

[0090] When the PUCCH slots of the HARQ-ACK feedback indicated by the plurality of pieces of scheduling signaling
belong to the same slot, it is determined that the implementation process of the quantity of pieces of scheduling signaling
for HARQ-ACK feedback in the same slot mainly includes:

Step B1: the C-DAI of the scheduling DCI belongs to by default the cell transmitting the DCI (i.e., the scheduling cell).
[0091] Whenone DCI schedules PDSCHs of multiple cells, itis specified through a protocol that the C-DAIl belongs to a
cell that transmits the DCI; regardless of whether there is PDSCH scheduling on the cell transmitting the DCI.

Step B2, for the multi-cell scheduling situation, determining the counting order of the C-DAls according to the following
sequence:

a first order: on a cell, in a same PDCCH monitoring occasion, a terminal supports two scheduling signaling DCls of
downlink PDSCHs, at least one piece of scheduling signaling is a scheduling signaling that is "1 DCI schedules
PDSCHs of a plurality of cells" (i.e. the terminal detects a plurality of DCls on one PDCCH monitoring occasion,
wherein at least one DCI of the plurality of DCls schedules PDSCHs of a plurality of cells), which includes one of the
following two implementations:

Implementation 1 (determining based on the start time of scheduling PDSCHs of multiple cells):

in this implementation, determining the counting order of C-DAIs based on the start time and the end time of
scheduling the PDSCHs of the plurality of cells; that is, the time of scheduling (one or more) PDSCHs by the two
DCl is compared in sequence until the DCI which schedules with the earlier start time is obtained, or PDSCHs
scheduled by one DCl is exhausted; then the DCI with the earlier start time, or the DCI, the PDSCHs of which are
exhausted first, is taken as an earlier C-DAI count;

inthe PDSCHs of a plurality of cells scheduled by the DCls, sequentially comparing the scheduling starttime of the
PDSCHs until the PDSCH with the earlier scheduling start time is obtained or all PDSCH comparisons of one DCI
(thatis, there is no remaining PDSCH comparison) are finished, then the DCI with the earlier PDSCH scheduling
time or the DCI with no remaining PDSCH comparison is counted first;

[0092] The specific process is as follows:

In scheduling of a plurality of DCls, if the start time of the first scheduled PDSCHs are different, the start time of the first
scheduled PDSCHs is sequenced (the first PDSCH witch the earlier start time is ranked in the front); otherwise (that s, the
start time of the first scheduled PDSCHs is the same), if the start time of the second scheduled PDSCHs is different, then
the start time of the second scheduled PDSCHs is sequenced (that is, the second scheduled PDSCH with the earlier start
time is ranked in the front), and so on, until the counting order of the C-DAls corresponding to the DCls is determined.
[0093] Implementation 2 (on the basis of the implementation 1 + a serving cell index (for example, a serving cell identity
(Identity, ID))):

in a plurality of cells PDSCHs scheduled by the plurality of DCls, for example, the start time of the first scheduled PDSCHs
is different, the start time of the first scheduled PDSCHs is sequenced (the first scheduled PDSCH with the earlier start time
is ranked in the front); otherwise, the serving cell IDs of the cells transmitting the PDSCHs are ranked, and the serving cell
ID which is small is ranked in the front (or the serving cell ID which is large is ranked in the rear).

[0094] Second order: determining the counting order of the C-DAls according to the indexes of the serving cells on which
the C-DAls count.

[0095] Third order: determining the counting order of the C-DAls according to the monitoring occasion of the pieces of
scheduling signaling.

[0096] Step B3:determining the quantity of pieces of scheduling signaling for which HARQ-ACK feedback is performed
in the same slot according to the counting order of the C-DAls.

[0097] AsshowninFIG.7,itis assumed thatatthe terminal side, the detected scheduling signaling and scheduling data
are as follows:

DCI-1: C-DAlin the scheduling signaling = 1, scheduled data is PDSCH -1 on Cell-1, PDSCH -2 on Cell-2, PDSCH -2
on Cell-2, and symbol #3 on the slot 2;

DCI-2: C-DAlinthe scheduling signaling = 2, scheduled data is PDSCH -4 on Cell-2 on the slot 7, PDSCH -3 on Cell-3,
and symbol #3 on the slot 2.

[0098] According to the method of determining the cell on which the C-DAI counts (according to the start time of
scheduling the PDSCH), it can be determined that:
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for the scheduled first PDSCH (in time domain), DCI -1 schedules PDSCH -2 at symbol #3 of slot 2, and DCI -2
schedules PDSCH -3 at symbol #3 of slot 2;

for the scheduled second PDSCH (in time domain), DCI -1 schedules PDSCH -1 of slot 6, and DCI -2 schedules
PDSCH -4 of slot 7.

[0099] Thatis, the second PDSCH (PDSCH -1) scheduled by the DCI -1 is earlier than the second PDSCH (PDSCH -4)
scheduled by the DCI -2, and according to the implementation 1 of the first order of C-DAls, the DCI -1 (C-DAI = 1) isinthe
front, and DCI-2 (C-DAI=2) is in the rear, the terminal may know that the PDSCH decoding result information correspond-
ing to the two pieces of scheduling signaling needs to be fed back on the PUCCH of the slot 9.

[0100] Second. Determination of the quantity of bits of HARQ-ACK corresponding to each piece of scheduling signaling.
[0101] Optionally, in atleast one embodiment of the present disclosure, two manners of determining the quantity of bits
of the HARQ-ACK corresponding to each piece of scheduling signaling are provided, specifically:

Specific Implementation 1:

[0102] In this implementation, an implementation manner of determining the quantity of bits of the HARQ-ACK
corresponding to each piece of scheduling signaling includes:

Step S5021: obtaining the maximum quantity of the schedulable cells corresponding to one piece of scheduling
signaling;

optionally, an implementation manner of obtaining the maximum quantity of the schedulable cells corresponding to
one piece of scheduling signaling may include one of the following:

C11: determining the maximum quantity of the schedulable cells corresponding to one piece of scheduling
signaling configured by higher layer signaling;

for example, for the terminal device, the terminal device may receive the maximum quantity of the schedulable
cells corresponding to one piece of scheduling signaling from higher layer signaling; for the network device, the
network device may directly determine the maximum quantity of the schedulable cells corresponding to one piece
of scheduling signaling according to higher layer signaling.

[0103] For example, when the network device (for example, the base station) configures, by using the following higher
layer signaling, information about a plurality of cells that can be scheduled by one DCI when the scheduling signaling is
transmitted on the cell 1:

MultiCarrierScheduled-Config SEQUENCE(SIZE(1..maxschueldingCell)) OF scheduledcelllist;

in the configuration message corresponding to the higher layer signaling, the SEQUENCE represents configuring a
plurality of information items, and configuring the maximum quantity maxschedulingCell of scheduled cells.

[0104] The information contained in the scheduledcelllist has a serving cell ID (serving-cell-ID).

[0105] For example, when maxschedulingCell = 4, it indicates that the protocol supports one DCI being capable of
scheduling PDSCHSs on up to 4 serving cells, but the actual configuration may be less than or equal to 4, for example, 2, 3,
and 4;

in this way, the terminal may know, based on the configuration command, the maximum number of cells that can be
scheduled by the DCI transmitted on the cell 1.

C12: determining the maximum quantity of the schedulable cells corresponding to one piece of scheduling signaling
according to the configured first target time domain resource assignment (TDRA) table;

In other words, a maximum quantity of the schedulable cells corresponding to one piece of scheduling signaling may
be determined by the terminal device and the network device based on the first target TDRA table.

[0106] Optionally, the network device (for example, a base station) configures a multi-cell scheduling TDRA table on the
cell 1 through high-layer signaling, and the terminal determines the quantity of scheduling cells from the multi-cell
scheduling TDRA table; optionally, the first target TDRA table may also be specified by a protocol, that is, the first target
TDRA table is configured in a unified manner, and can be known by both the terminal and the base station without
performing interaction between the first target TDRA table and the base station.

[0107] For example, the base station configures the TDRA table as shown in Table 1, and from the TDRA table, the
terminal can infer the DCI transmitted on the cell 1, regardless of the scheduled PDSCHs identified as the invalid SLIV
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(NULL), and the maximum number of scheduled cells is 4.
[0108] Itshould also be noted that, the manner of determining the first target TDRA table may include at least one of the
following manners:

Manner 1: for a scheduling cell, configuring a TDRA table corresponding to multi-cell scheduling, and determining the
TDRA table as a first target TDRA table;

Manner 2:in a case that each cell of the TDRA table is configured separately (for example, based on a bandwidth part
(BWP) configuration), for the activated cell, the TDRA table corresponding to the activated BWP is determined as the
firsttarget TDRA table, and for the deactivated cell, the TDRA table corresponding to the first activated downlink BWP
is determined as the first target TDRA table; or the maximum value of the maximum quantities of the schedulable cells
configured in the TDRA table corresponding to all the BWPs is determined as the first target TDRA table regardless of
the activated cell or the deactivated cell.

NBY
[0109] Step S5022: according to the maximum quantity of the schedulable cells and the quantity (~ * 2% ), of bits of
feedback on each schedulable cell, determining the quantity of bits of the HARQ-ACK corresponding to the scheduling
signaling; and
DL
NTB,max
It should be noted that, is pre-configured for each cell, and after the maximum quantity of the schedulable

DL DL

N TE,max N TBmax
cells and corresponding to each cell are obtained, the corresponding to the schedulable cells
may be added together, and the number of bits of the HARQ-ACK corresponding to one piece of scheduling signaling is
obtained, and is used as the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling.
[0110] It should be further noted that, when the method of determining the first target TDRA table in the first manner is
adopted, if a plurality of scheduling cells exist, the TDRA tables used by the scheduling signaling and corresponding to
different scheduling cells are different, and in this case, the quantity of bits of the HARQ-ACK corresponding to one piece of
scheduling signaling may be determined based on each TDRA table, and then the maximum value of the quantities of bits
of the HARQ-ACK corresponding to one piece of scheduling signaling related to all the TDRA tables is selected as the
quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling.
[0111] The specific application in this case is as follows.
[0112] Specific application condition 3: the quantity of bits of the HARQ-ACK corresponding to one piece of DCl is
determined according to the configured maximum number of schedulable cells.
[0113] The following processes are mainly included:

NDL

Step C1: determining the configured maximum quantity C of the schedulable cells, and TBmax corresponding to

DL
NTB,max

each cell. The terminal may determine the maximum quantity C of schedulable cells and of each cell

according to one of the following manners:

manner 1: the base station directly configures information of the cells schedulable by one DCI through higher layer
signaling.
afterreceiving the higher layer signaling transmitted by the base station, the terminal may know the maximum quantity
of cells schedulable by the DCI transmitted on a certain cell and the corresponding cell information (that is,
DL
NTB,max .
corresponding to the cell).
[0114] It is assumed that the maximum quantity related to multi-cell scheduling information configured by the higher

layer signaling is 4, that is, the maximum number of cells that can be scheduled by the DCI transmitted on the cell 1is 4, and
the specific scheduling cells and the corresponding cell information are shown in Table 2.
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Table 2 schedules cells and corresponding cell information

Scheduling information of multiple cells (Cell ID) NTB max
of scheduled cells
serving-cell-ID =1 2
serving-cell-ID =2 1
serving-cell-ID =3 2
serving-cell-ID =4 1
DL

[0115] The value TB,max of each cell is determined according to respective cell configuration, which belongs to

the related art, and details are not described herein again;
[0116] Table 2 shows that:

HAR HAR
OC(l) ¢ = NTB max(l) = 27 OC(Z) ¢ = NTB max(z) - 1,

HAR HAR
00(3) = Ntg, max(3) = 2, 00(4) ¢= Nrtg max(4) = 1.

HARQ
Oc
wherein, is a quantity of bits of HARQ-ACK needing to be feedback and corresponding to the ith cell;
TB max(l)

is a quantity of bits of feedback on the ith cell;

manner 2: the terminal determines scheduling cell information according to the TDRA table for the configured multi-
cell scheduling;

for example, the base station configures a multi-cell scheduling TDRA table on the cell-1 through high-layer signaling;
the terminal determines the quantity of scheduling cells from the multi-cell scheduling TDRA table; for example, the
base station configures the TDRA table as shown in Table 1, the terminal can infer the DCI transmitted on the cell-1
according to Table 1, regardless of the scheduled PDSCH identified as invalid SLIV (Null), and the maximum number
of schedulable cells is 4

[0117] It can be seen from Table 1 that:

HAR HAR
OC(l) ¢ = NTB max(l) = 27 OC(Z) ¢ = NTB max(z) =1

HAR HAR
Oc 3) ¢= TB max(g) 2, c(4) ¢= TB max (4) =1

step C2: determining the quantity M of bits of HARQ-ACK feedback for each piece of scheduling signaling;
accumulating the quantities of bits of feedback for each PDSCH of all scheduled cells,

HARQ ZL =C-1 HARQ
Oper = = C(l') . . . ,
, that is, the quantity of bits of HARQ-ACK needing to be fed back for each DCI
is obtained.

[0118] Taking step C1 as an example, the quantity of bits of the fed back HARQ-ACK is M = 6.

[0119] It should be noted that, when the base station configures the multi-cell scheduling information on the plurality of
cells, the terminal needs to calculate the M values corresponding to different cells, and then the maximum value of the M
values corresponding to the plurality of cells is taken as the quantity of bits of the fed back HARQ-ACK in case of one piece
of DCl scheduling signaling; For example, if the base station configures the information of step 1 on cell-1, cell-2 and cell-3,
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itis assumed that the calculated values are: M(1) = 6 of cell-1, M(2) of = 8 cell-2, and M(3) = 5 of cell-3, then the quantity of
bits of the fed back HARQ-ACK in case of one piece of DCI scheduling signaling is 8.
[0120] Optionally, when a plurality of BWPs are configured on one cell, the terminal determines, according to a TDRA

DL DL
NTB max NTB max
table configured corresponding to the activated BWP and ,asaTDRAtableand usedbyacell,
DL
) ) i ) NTB,m X .
or determines, according to all configured TDRA tables and the maximum value of of multiple BWPs, as the
DL
NTB,max
TDRA table and the used by a cell. Determining, according to all configured TDRA tables and the maximum
DL DL
NTB,max NTB,max
value of of multiple BWPs, as the TDRA table and the used by a cell may be shown in the
following Table 3.
DL
. . TB,max ) . . .
[0121] Implementations of different configured for different BWPs are illustrated below by way of following
Table 3.
Table 3,
DL
NTB,max . . . . ] .
in a case that a scheduling cell includes a plurality of BWP configurations
= BWP=01 BWP=10 BWP=11
Scheduling BWP=00
information of multiple DL DL DL DL
cells NTB,max NTB,max NTB,max NTB,max
cell-ID =1 2 1 2 2
cell-ID =2 1 1 2 1
cell-ID =3 2 1 2 2
cell-ID =4 1 1 1 1
Total (bit quantity) 6 4 7 6

[0122] AsshowninTable 3, forthe same cell, the values for different BWP ID configurations are different. In the indication
of the scheduling signaling from the base station, the BWP ID may indicate any one of the BWP ID =00/01/10/11. For any
one multi-cell scheduling signaling, for enabling the base station and the terminal to have the same bit number of HARQ-
ACK information feedback, the "BWP ID indication" corresponding to the maximum total number of bits of the HARQ-ACK
feedback is taken, such as 7 bits in the above table.

[0123] When the scheduling signaling indicates BWP = 00, the quantity of the fed back HARQ-ACK for scheduling the
PDSCH by one DCl is 6.

[0124] When the scheduling signaling indicates BWP = 01, the quantity of the fed back HARQ-ACK for scheduling the
PDSCH by one DCl is 4.

[0125] When the scheduling signaling indicates BWP = 00, the quantity of the fed back HARQ-ACK for scheduling the
PDSCH by one DCl is 6.

[0126] When the scheduling signaling indicates BWP = 10, the quantity of the fed back HARQ-ACK for scheduling the
PDSCH by one DClis 7.

[0127] When the scheduling signaling indicates BWP = 11, the quantity of the fed back HARQ-ACK for scheduling the
PDSCH by one DCl is 6.

[0128] Specific Implementation 2:

In this implementation, an implementation manner of determining the quantity of bits of the HARQ-ACK corresponding to
each piece of scheduling signaling includes:

Step S5023: obtaining a second target TDRA table;
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optionally, the second target TDRA table may be configured by a higher layer signaling or specified in a protocol;
further, the specific implementation manner of obtaining the second target TDRA table may include at least one of the
following manners:

Manner 1: for a scheduling cell, configuring one TDRA table corresponding to multi-cell scheduling, and
determining the TDRA table as a second target TDRA table;

Manner 2: if each cell of the TDRA table is configured separately (for example: configured based on BWP), then
for the activated cell, the TDRA table corresponding to the activated BWP is determined as the second target
TDRA table, and for the deactivated cell, the TDRA table corresponding to the first activated downlink BWP is
determined as the second target TDRA table, or the TDRA table corresponding to the maximum value of the
maximum quantities of schedulable cells configured in the TDRA tables corresponding to all BWPs is determined
as the second target TDRA table regardless of the activated cell or the deactivated cell.

Step S5024: determining a schedulable cell in each row in the second target TDRA table;

specifically, schedulable cells in each row is determined according to the multi-cell time domain indication
information of each row in the second target TDRA table; for example, the quantity of valid time domain
information parameters counted in each row is denoted as the quantity of schedulable cells in each row.

[0129] It should be noted that, when scheduling signaling is performed based on a row in the TDRA table, thatis, when
one DClI schedules time domain information of arow in the TDRA table, and therefore, this case is to determine the quantity
of cells actually scheduled (schedulable) in each row in the TDRA table.

[0130] Step S5025: determining, according to the quantity of bits of feedback of the schedulable cells and each cell in
each row, the quantity of bits of the HARQ-ACK corresponding to one piece of scheduling signaling.

[0131] Optionally, a further implementation of this step is:

Step S50251: determining the quantity of bits of the HARQ-ACK corresponding to each row according to the quantity

of bits of feedback of the schedulable cell or each cell in each row;

it should be noted that the quantity of bits of the HARQ-ACK corresponding to each row is the sum of the quantities (
NDL

TB,max . .
) of bits of feedback of the schedulable cell in each row.

[0132] Step S50252: selecting, according to the quantity of bits of the HARQ-ACK corresponding to each row, the
maximum quantity as the quantity of bits of the HARQ-ACK corresponding to one piece of scheduling signaling.
[0133] It should also be noted that, when the method of determining the second target TDRA table in the manner 1 is
adopted, if a plurality of scheduling cells exist, the TDRA tables used by the pieces of scheduling signaling and
corresponding to different scheduling cells are different, and in this case, the quantity of bits of the HARQ-ACK
corresponding to one piece of scheduling signaling may be determined based on each TDRA table, and then the TDRA
table corresponding to the maximum quantity in the quantities of bits of HARQ-ACK corresponding to one piece of
scheduling signaling corresponding to all TDRA tables is used as the quantity of bits of the HARQ-ACK corresponding to
each scheduling signaling.

[0134] The specific application in this case is as follows.

[0135] Specific application condition 4: the quantity of bits of the HARQ-ACK corresponding to one DCl is determined
according to the quantity of cells actually involved in scheduling, which mainly includes following processes:

DL
NTB,max
Step D1: determining cells involved in multi-cell scheduling, and of each cell;
DL
. . . . . . N TBmax .
the terminal may determine the cells involved in the multi-cell scheduling and of each cell according to
the following manner:

manner 1: the base station directly configures through higher layer signaling a cell that can be scheduled by DCI;
For example, when the base station is configured to send the piece of scheduling signaling on the cell-1 through
the following high-layer signaling, one DCI may schedule information of a plurality of cells:

MultiCarrierScheduled-Config

SEQUENCE(SIZE(1..maxschueldingCell))OF scheduledcelllist;
In the above configuration message, the SEQUENCE represents configuring a plurality of information items,
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and configures the maximum number maxschedulingCell of scheduled cells.

[0136] The information contained in the scheduledcelllist has a serving cell ID (Serving-Cell-ID).
[0137] For example, when maxschedulingCell = 4, it indicates that the protocol specifies that one DCI may schedule
PDSCHs on 4 serving cells at most, but the number of the serving cells may be less than 4 in an actual configuration, for
example, 2, 3, and 4;
In this way, the terminal may know, based on the configuration command, the DCI transmitted on the cell-1, a quantity of
cells that can be scheduled, and corresponding cell information.
[0138] It is assumed that the quantity of scheduled multiple cells configured by the message is 4, that is, the DCI
transmitted on the cell-1, and the maximum number of schedulable cells is 4, as shown in Table 2.

NDL, ax
[0139] In addition, of each cell belongs to related art, and will not be repeated here, and the TDRA table of
each cellis determined by configuration of each cell (see manner 2 in step S5023); itis assumed that through the foregoing
steps, the terminal may learn the TDRA table for multi-cell scheduling shown in Table 1;

Manner 2: the terminal determines the information of the actual scheduled cell according to the configured TDRA table

for multi-cell scheduling;

for example, the base station configures a TDRA table of multi-cell scheduling on the cell-1 through higher layer
N max

signaling, wherein the TDRA table and may be configured separately (see manner 1 in step S5023), and

values configured by respective cells in manner 1 are different, or are the same, which are not limited herein;

HARQ

For example, the base station configures a table as shown in Table 2. The value C(l’ r) of quantity of bits of
feedback in each row of each cell may be known from the TDRA tables of the manner 1 or the manner 2, wherein

HARQ __ DL @ OHARQ -0
{ - N i . =
(i 1) TBmax >/ , if being scheduled; otherwise C(l’ r) . Taking cell-1 as an example:
HARQ = DL _ HARQ _ DL _
C(i:l, r:D) NTB,max(1) = 2 the row index r=0: C(i=1, I‘=1) TB,maX(l) 0 e
HARQ DL B
é(i=1, r=2) - TB,max(l) = 2
row indexr=1; , the row index r = 2.

[0140] Step D 2: determining the quantity M of bits of HARQ-ACK feedback of each piece of scheduling signaling;
In calculation in each row in the TDRA table, the quantities of feedback bits of all pieces of scheduling signaling are
HARQ _ i=C ~HARQ
pcr (¥ Xi= Oc{i.r}
accumulated .
[0141] Taking the maximum value of the quantity of HARQ-ACK feedback bits of all rows of the TDRA table as the

quantity of HARQ-ACK feedback bits of each DCI,
HARQ _ HARQ ~HARQ HARQ
Oper ~ = max (Operoy » Opercny + » Operc-1 )

[0142] Table 1 configured in step D1 is still taken as an example:

OHARQ =3

et (r=0) , row index = 0, PDSCHSs on Cell-1 and Cell-2 are scheduled;

HARQ _
per (r=1)  rowindex = 1, PDSCHs on Cell-2, Cell-3, and Cell-4 are scheduled:

HARD

et (r=2) , row index = 2, PDSCHs on Cell-2 and Cell-4 are scheduled.

17



10

15

20

25

30

35

40

45

50

55

EP 4 535 699 A1

HARQ

[0143] Then, the maximum value of the HARQ-ACK feedback bits of all rows of the TDRA table is per (r=2) ,that
is, the quantity of HARQ-ACK feedback bits for each DCI is 4; compared with the specific application condition 3, the
feedback quantity is saved, and the feedback efficiency is improved.

[0144] Itshould be noted that, when the base station configures the configuration information of the multi-cell scheduling
information on the plurality of cells, the terminal needs to calculate the M values corresponding to different cells, and then
the maximum value of the M values corresponding to the plurality of cells is taken as the quantity of bits of the HARQ-ACK
thatis fed back in case of one DCI. For example, if the base station configures the information of step 1 on all of cell-1, cell-2
and cell-3, itis assumed that the calculated values are: M(1) = 6 of cell-1, M(2) of cell-2 = 8, and M(3) of cell-3 =5, then the
quantity of bits of the HARQ-ACK feedback in case of one DCl is 8.

[0145] Optionally, when a plurality of BWPs are configured on one cell, the terminal determines, according to a TDRA

NDL
N%;L max TB,max
table and ’ configured corresponding to the activated BWP, as a TDRA table and used by a cell,
DL
NTB,max
or determines, according to all configured TDRA tables and of a plurality of BWPs, the maximum of the
DL DL
NTB,maX . NTB,maX
TDRA tables and of a plurality of BWPs as the TDRA table and used by a cell.
DL
- . i N TB,max . .
[0146] Determining, according to all configured TDRA tables and of a plurality of BWPs, the maximum of
DL NRE
TB,max , ,max
the TDRA tables and ’ of a plurality of BWPs as the TDRA table and used by a cell may be
shown in Table 4.
DL
[0147] Configuring different ~ TB™M3% for different BWP is illustrated below by way of example, as shown in Table 4
below.
Table 4,
DL
NTB,max . ) X . . .
in case that a scheduling cell includes a plurality of BWP configurations
Scheduling BWP=00 BWP=01 BWP=10 BWP=11
information of multiple DL DL DL DL
cells Nrg ;max N TB,max Nrg ;max N TB,max
cell-ID =1 2 1 2 2
cell-ID =2 1 1 2 1
cell-ID =3 2 1 2 2
cell-ID =4 1 1 1 1
Total (bit quantity) 6 4 7 6
NEE

¥

[0148] Asshown in Table 4, for the same cell, values of * for different BWP ID configurations are different. In
the indication of scheduling signaling from the base station, the BWP ID may indicate any one ofthe BWP ID =00/01/10/11.
For any multi-cell scheduling signaling, in order to enable the base station and the terminal to have the same HARQ-ACK
feedback bit number, the "BWP ID indication" with the maximum total number of bits of the HARQ-ACK feedback is taken,
such as the 7 bits in the above table:

when the piece of scheduling signaling indicates that the BWP = 00, the quantity of the HARQ-ACK feedback bits for
scheduling the PDSCH by one DCl is 6;
when the piece of scheduling signaling indicates that the BWP = 01, the quantity of the HARQ-ACK feedback bits for
scheduling the PDSCH by one DCl is 4;
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when the piece of scheduling signaling indicates that the BWP = 00, the quantity of the HARQ-ACK feedback bits for
scheduling the PDSCH by one DCl is 6;
when the piece of scheduling signaling indicates that the BWP = 10, the quantity of the HARQ-ACK feedback bits for
scheduling the PDSCH by one DCl is 7;
when the piece of scheduling signaling indicates that the BWP = 11, the quantity of the HARQ-ACK feedback bits for
scheduling the PDSCH by one DCl is 6.

[0149] Inthis embodiment of the present disclosure, a new problem that occurs in the feature of scheduling PDSCHs on
multiple cells by one DCl is solved, so that multi-cell scheduling can work effectively, scheduling flexibility is improved, and
in addition, the quantity of HARQ-ACK feedback bits by one DCI is determined according to the maximum possible
feedback bit number in actual scheduling, thereby improving feedback efficiency.

[0150] The technical solutions provided in the embodiments of the present disclosure may be applicable to various
systems, especially 5G systems. For example, the applicable system may be a global system of mobile communication
(GSM) system, a code division multiple access (CDMA) system, a wideband code division multiple access (WCDMA)
general packet radio service (GPRS) system, a Long Term Evolution (LTE) system, an LTE Frequency Division Duplex
(FDD) system, an LTE Time Division Duplex (TDD) system, a Long Term Evolution Advanced (LTE-A) system, a Universal
Mobile Telecommunication System (UMTS), A Worldwide Interoperability for Microwave Access (Worldwide Interoper-
ability for Microwave Access) system, a 5G New Radio (NR) system, and the like. The plurality of systems each include a
terminal device and a network device. The system may furtherinclude a core network part, forexample, an Evolved Packet
System (EPS), a 5G system (5 GS), and the like.

[0151] Theterminaldeviceinthe embodiments of the presentdisclosure may be a device that provides voice and/or data
connectivity to a user, ahandheld device having a wireless connection function, or another processing device connected to
awireless modem. In different systems, the name of the terminal device may be different, forexample, in a 5G system, the
terminal device may be referred to as user equipment (UE). The wireless terminal device may communicate with one or
more core networks (CN) via a radio access network (RAN), and the wireless terminal device may be a mobile terminal
device, such as a mobile phone (or referred to as a "cellular" phone) and a computer having a mobile terminal device, for
example, may be a portable, pocket-sized, handheld, computer built-in or vehicle-mounted mobile device, which
exchanges language and/or data with a radio access network. For example, devices such as a Personal Communication
Service (PCS) phone, a cordless phone, a Session Initiated Protocol (SIP) phone, a Wireless Local Loop (WLL) station,
and a personal digital assistant (PDA). The wireless terminal device may also be referred to as a system, a subscriber unit,
a subscriber station, a mobile station, a mobile station, a remote station, an access point, a remote terminal, an access
terminal, a user terminal, a user agent, and a user device, which are not limited in the embodiments of the present
disclosure.

[0152] The network deviceinthis embodiment of the present disclosure may be a base station, and the base station may
include a plurality of cells that provide a service for the terminal. Depending on the specific application scenario, the base
station may also be referred to as an access point, or may be a device in the access network that communicates with the
wireless terminal device through one or more sectors on the air interface, or another name. The network device may be
configured to replace the received over-the-air frame with an Internet Protocol (IP) packet as a router between the wireless
terminal device and the rest of the access network, wherein the rest of the access network may include an Internet Protocol
(IP) communication network. The network device may also coordinate attribute management of the air interface. For
example, the network device in the embodiments of the present disclosure may be a Base Transceiver Station (BTS)in a
Global System for Mobile Communications (GSM) or a Code Division Multiple Access (Code Division Multiple Access,
CDMA), or may be a network device in a Wide-Band Code Division Multiple Access (WCDMA), The embodiment of the
present disclosure is not limited in the embodiments of the present disclosure, but may also be an evolved network device
in a Long Term Evolution (LTE) system, a 5G base station in a 5G Network Architecture (Next Generation System), a Home
Evolved Node B, a Relay Node, a Femto, a Pico Base Station (Pico), etc. which is not limited in the embodiments of the
present disclosure. In some network structures, the network device may include a centralized unit (CU) node and a
distributed unit (DU) node, and the centralized unit and the distribution unit may also be geographically separated.
[0153] The network device and the terminal device may each perform multi-input multi-output (MIMO) transmission by
using one or more antennas, and the MIMO transmission may be single user MIMO (SU-MIMO) or multi-user MIMO
(multiple user MIMO, MU-MIMO). The MIMO transmission may be a two-dimensional MIMO antenna (2D-MIMO), a three-
dimensional MIMO antenna (3D-MIMO), a full dimension MIMO antenna (full dimension, FD-MIMO) or a super-large-
scale MIMO antenna (Massive-MIMO), or may be diversity transmission or precoding transmission or beamforming
transmission, according to the form and quantity of the root antenna combination.

[0154] As shown in FIG. 8, an embodiment of the present disclosure provides an apparatus 800 of determining a
dynamic codebook, applied to a terminal device or a network device, the apparatus includes:

a first determining unit 801, configured to determine the quantity of pieces of scheduling signaling corresponding to a
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hybrid automatic repeat request acknowledgement (HARQ-ACK) feedback transmitted on a first physical uplink
control channel (PUCCH), wherein at least one piece of scheduling signaling in the pieces of scheduling signaling is
configured to schedule physical downlink shared channels (PDSCH) of at least two cells;

a second determining unit 802, configured to determine a quantity of bits of a HARQ-ACK corresponding to each piece
of scheduling signaling; and

a third determining unit 803, configured to determine the dynamic codebook transmitted on the first PUCCH based on
the quantity of the pieces of scheduling signaling and the quantity of bits of the HARQ-ACK corresponding to each
piece of scheduling signaling.

[0155] Optionally, the first determining unit 801 is configured to:

determine a target cell on which a transmitted counter downlink assignment index (C-DAI) counts, wherein the target
cell is one of cells scheduled by the piece of scheduling signaling, or a cell that transmits the piece of scheduling
signaling;

determine a counting order of the C-DAI according to the target cell on which the C-DAI counts;

determine the quantity of pieces of scheduling signaling corresponding to the HARQ-ACK feedback transmitted on the
first PUCCH according to the counting order of the C-DAI.

[0156] Optionally, one of the cells scheduled by the pieces of scheduling signaling comprises one of the following: a cell
with a smallest cell index on the cells scheduled by the pieces of scheduling signaling; a cell with a largest cell index on the
cells scheduled by the pieces of scheduling signaling; a cell in which reception time of a scheduled PDSCH is latest on the
cells scheduled by the pieces of scheduling signaling.

[0157] Optionally, determining the counting order of the C-DAI according to the target cell on which the C-DAI counts
includes one or more of the following:

in a case that the target cell is a cell that transmits the piece of scheduling signaling, there are two pieces of scheduling
signaling in a same physical downlink control channel (PDCCH) transmission occasion, and in a case that atleastone
piece of scheduling signaling in the two pieces of scheduling signaling schedules PDSCHs of at least two cells,
determining the counting order of the C-DAI according to time of scheduling the PDSCHs of multiple cells;
determining the counting order of the C-DAI according to the index of the target cell on which the C-DAI counts;
determining the counting order of the C-DAI according to a transmission occasion of the pieces of scheduling
signaling.

[0158] Optionally, determining the counting order of the C-DAIl according to the time of scheduling the PDSCHs of the
multiple cells includes:

selecting, according to an order of scheduling the PDSCHs by the piece of scheduling signaling, N-th PDSCHs
respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHs scheduled by the
two pieces of scheduling signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target time at
an earlier position; wherein N is an integer greater than orequal to 1, and the target time includes a start time oran end time.
[0159] Optionally, determining the counting order of the C-DAIl according to the time of scheduling the PDSCHs of the
multiple cells includes: selecting, according to an order of scheduling the PDSCHs by the piece of scheduling signaling,
Nth PDSCHs respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHs scheduled
by the two pieces of scheduling signaling is same, selecting (N+1)th PDSCHs respectively scheduled by the two pieces of
scheduling signaling, and when the target time of the (N +1)th PDSCHs scheduled by the two pieces of scheduling
signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target time at an earlier position; or if
the target time of the Nth PDSCHSs scheduled by the two pieces of scheduling signaling is same, determining a counting
order of the C-DAls corresponding to the two pieces of scheduling signaling according to the target cells on which the C-
DAls count; wherein N is an integer greater than or equal to 1, and the target time includes a start time or an end time.
[0160] Optionally, the second determining unit 802 is configured to: obtain a maximum quantity of schedulable cells
corresponding to one piece of scheduling signaling; determine the quantity of bits of the HARQ-ACK corresponding to the
piece of scheduling signaling according to the maximum quantity of the schedulable cells and a quantity of bits of feedback
on each schedulable cell.

[0161] Optionally, obtaining the maximum quantity of the schedulable cells corresponding to one piece of scheduling
signaling includes: determining the maximum quantity, configured by higher layer signaling, of the schedulable cells
corresponding to one piece of scheduling signaling; or determining the maximum quantity of the schedulable cells
corresponding to one piece of scheduling signaling according to a configured first target time domain resource allocation
TDRA table.

[0162] Optionally, the second determining unit 802 is configured to: obtain a second target TDRA table; determine a
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schedulable cell in each row in the second target TDRA table; determine the quantity of bits of the HARQ-ACK
corresponding to one piece of scheduling signaling according to the quantity of schedulable cells in each row and the
quantity of bits of feedback on each cell.

[0163] Optionally, determining the quantity of bits of the HARQ-ACK corresponding to one piece of scheduling signaling
includes: determining the quantity of bits of the HARQ-ACK corresponding to each row according to the quantity of
schedulable cells in each row and the quantity of bits of feedback on each cell; selecting, according to the quantity of bits of
the HARQ-ACK corresponding to each row, a maximum quantity of bits of the HARQ-ACK as the quantity of bits of the
HARQ-ACK corresponding to one piece of scheduling signaling..

[0164] It should be noted that the apparatus embodiment is an apparatus corresponding to the foregoing method
embodiment, and allimplementations in the foregoing method embodiments are applicable to the apparatus embodiment,
and can also achieve the same technical effect.

[0165] It should be noted that the division of the units in the embodiments of the present disclosure is schematic, and is
merely a logical function division, and there may be another division manner in actual implementation. In addition,
functional units in the embodiments of the present disclosure may be integrated into one processing unit, or each of the
units may exist alone physically, or two or more units are integrated into one unit. The integrated unit may be implemented
in a form of hardware, or may be implemented in a form of a software functional unit.

[0166] When the integrated unit is implemented in the form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored in a processor-readable storage medium. Based on such
understanding, the technical solutions of the present disclosure essentially or all or part of the technical solution may
be embodied in the form of a software product, and the computer software product is stored in a storage medium, and
includes several instructions for causing a computer device (which may be a personal computer, a server, or a network
device) or a processor to perform all or part of the steps of the methods described in the embodiments of the present
disclosure. The foregoing storage medium includes any medium that can store program code, such as a USB flash drive, a
removable hard disk, a read-only memory (ROM), a random access memory (RAM), a magnetic disk, or an optical disk.
[0167] AsshowninFIG. 9, an embodiment of the present disclosure further provides a communication device, wherein
the communication device is a terminal device or a network device, and includes a processor 900, a transceiver 910, a
memory 920, and a program stored on the memory 920 and executable on the processor 900, wherein the transceiver 910
is connected to the processor 900 and the memory 920 through a bus interface, and the processor 900 is configured to read
a program in the memory to perform the following processes:

determining a quantity of pieces of scheduling signaling corresponding to a hybrid automatic repeat request
acknowledgement (HARQ-ACK) feedback transmitted on a first physical uplink control channel (PUCCH), wherein
at least one piece of scheduling signaling in the pieces of scheduling signaling is configured to schedule physical
downlink shared channels (PDSCH) of at least two cells;

determining a quantity of bits of a HARQ-ACK corresponding to each piece of scheduling signaling;

determining the dynamic codebook transmitted on the first PUCCH based on the quantity of the pieces of scheduling
signaling and the quantity of bits of the HARQ-ACK corresponding to each piece of scheduling signaling.

[0168] The transceiver 910 is configured to receive and send data under the control of the processor 900.

[0169] In FIG. 9, the bus architecture may include any number of interconnected buses and bridges, and specifically,
various circuits of one or more processors represented by the processor 900 and a memory represented by the memory
920 are linked together. The bus architecture may also link various other circuits, such as a peripheral device, a voltage
regulator, and a power management circuit, which are well known in the art, and therefore are not further described herein.
The bus interface provides an interface. The transceiver 910 may be a plurality of elements, that is, includes a transmitter
and areceiver, and provides units for communicating with various other apparatuses on a transmission medium, wherein
the transmission mediums include transmission media such as a wireless channel, a wired channel, and an optical cable.
For different user equipment, the user interface may further be an interface capable of being externally connected to an
internal connection requirement device, and the connected device includes but is not limited to a keypad, a display, a
speaker, a microphone, a joystick, and the like.

[0170] The processor 900 is responsible for managing the bus architecture and general processing, and the memory
920 may store data used by the processor 900 when performing operations.

[0171] Optionally, the processor 900 may be a CPU (Central Processing Unit), an Application Specific Integrated Circuit
(ASIC), aField-Programmable Gate Array (FPGA), ora Complex Programmable Logic Device (CPLD), and the processor
may also adopt a multi-core architecture.

[0172] The processor is configured to invoke the computer program stored in the memory, to perform any one of the
methods provided in the embodiments of the present disclosure according to the obtained executable instruction. The
processor and the memory may also be physically separated.

[0173] Optionally, the processor is configured to read a computer program in the memory and perform the following
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operations:

determining a target cell on which a transmitted counter downlink assignmentindex (C-DAI) counts, wherein the target cell
is one of cells scheduled by the pieces of scheduling signaling, or a cell that transmits the pieces of scheduling signaling;
determining a counting order of the C-DAI according to the target cell on which the C-DAI counts; determining the quantity
of pieces of scheduling signaling corresponding to the HARQ-ACK feedback transmitted on the first PUCCH according to
the counting order of the C-DAI.

[0174] Optionally, one of the cells scheduled by the piece of scheduling signaling includes one of the following:

a cell with a smallest cell index on the cells scheduled by the pieces of scheduling signaling;

a cell with a largest cell index on the cells scheduled by the pieces of scheduling signaling;

a cell on which reception time of a scheduled PDSCH is latest on the cells scheduled by the pieces of scheduling
signaling.

[0175] Optionally, the processoris configured to read a computer program in the memory and perform one or more of the
following operations:

in a casethatthetargetcellis a cell that transmits the pieces of scheduling signaling, there are two pieces of scheduling
signaling in a same physical downlink control channel (PDCCH) transmission occasion, and in a case that atleast one
piece of scheduling signaling in the two pieces of scheduling signaling schedules PDSCHs of at least two cells,
determining the counting order of the C-DAI according to time of scheduling the PDSCHs of multiple cells;
determining the counting order of the C-DAI according to the index of the target cell on which the C-DAI counts;
determining the counting order of the C-DAI according to a transmission occasion of the pieces of scheduling
signaling.

[0176] Optionally, the processor is configured to read a computer program in the memory and perform the following
operations:

selecting, according to an order of scheduling the PDSCHs by the pieces of scheduling signaling, N-th PDSCHs
respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHs scheduled by the
two pieces of scheduling signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target time at
an earlier position; wherein N is an integer greater than or equal to 1, and the target time includes a start time oran end time.
[0177] Optionally, the processor is configured to read the computer program in the memory to further perform the
following operations:

selecting, according to an order of scheduling the PDSCHs by the pieces of scheduling signaling, Nth PDSCHs
respectively scheduled by the two pieces of scheduling signaling; if target time of the Nth PDSCHs scheduled by the
two pieces of scheduling signaling is same, selecting (N+1)th PDSCHs respectively scheduled by the two pieces of
scheduling signaling, and when the target time of the (N +1)th PDSCHs scheduled by the two pieces of scheduling
signaling is different, arranging the C-DAI corresponding to the PDSCH with earlier target time at an earlier position; or if
the target time of the Nth PDSCHSs scheduled by the two pieces of scheduling signaling is same, determining a counting
order of the C-DAIs corresponding to the two pieces of scheduling signaling according to the target cells on which the C-
DAls count; wherein N is an integer greater than or equal to 1, and the target time includes a start time or an end time.
[0178] Optionally, the processor is configured to read a computer program in the memory and perform the following
operations:

obtaining a maximum quantity of schedulable cells corresponding to one piece of scheduling signaling; determining the
quantity of bits of the HARQ-ACK corresponding to the piece of scheduling signaling according to the maximum quantity of
the schedulable cells and a quantity of bits of feedback on each schedulable cell.

[0179] Optionally, the processor is configured to read a computer program in the memory and perform the following
operations:

determining the maximum quantity, configured by higher layer signaling, of the schedulable cells corresponding to one
piece of scheduling signaling; or determining the maximum quantity of the schedulable cells corresponding to one piece of
scheduling signaling according to a configured first target time domain resource allocation TDRA table.

[0180] Optionally, the processor is configured to read a computer program in the memory and perform the following
operations:

obtaining a second target TDRA table;

determining a schedulable cell in each row in the second target TDRA table;

determining the quantity of bits of the HARQ-ACK corresponding to one piece of scheduling signaling according to the
quantity of schedulable cells in each row and the quantity of bits of feedback on each cell.
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[0181] Optionally, the processor is configured to read a computer program in the memory and perform the following
operations:

determining the quantity of bits of the HARQ-ACK corresponding to each row according to the quantity of schedulable cells
in each row and the quantity of bits of feedback on each cell; selecting, according to the quantity of bits of the HARQ-ACK
corresponding to each row, a maximum quantity of bits of the HARQ-ACK as the quantity of bits of the HARQ-ACK
corresponding to one piece of scheduling signaling.

[0182] At least one embodiment of the present disclosure further provides a communication device, wherein the
communication device is a terminal device or a network device, and includes a memory, a processor, and a computer
program stored in the memory and executable on the processor, and when the processor executes the program, each
process in the method embodiment of determining a dynamic codebook is implemented, and the same technical effect can
be achieved, which is not described herein again in order to avoid repetition.

[0183] Atleastone embodimentofthe presentdisclosure further provides a computer-readable storage medium having
stored thereon a computer program that, when executed by a processor, implements various processes in the method
embodiments for determining a dynamic codebook as described above, and can achieve the same technical effect. The
computer-readable storage medium is, for example, a Read-Only Memory (ROM), a Random Access Memory (RAM), a
magnetic disk, or an optical disk.

[0184] It should be noted that it should be understood that the division of the foregoing modules is merely a division of
logical functions, and may be completely or partially integrated into one physical entity during actual implementation, or
may be physically separated. The modules may all be implemented in a form of software invoked by a processing element,
or may all be implemented in a form of hardware; or some modules may be implemented in a form of invoking software by
using a processing element, and some modules are implemented in a form of hardware. For example, the determining
module may be a separately established processing element, or may be integrated in a chip of the foregoing apparatus, or
may be stored in a memory of the apparatus in a form of program code, and a certain processing element of the apparatus
invokes and executes the functions of the foregoing determining module. Implementation of other modules is similar. In
addition, all or part of these modules may be integrated together, or may be implemented independently. The processing
elementdescribed herein may be an integrated circuit having a signal processing capability. In animplementation process,
steps of the foregoing method or the foregoing modules may be completed by using an integrated logic circuit of hardware
in the processor element or an instruction in a form of software.

[0185] For example, each module, unit, subunit, or sub-module may be one or more integrated circuits configured to
implement the above method, for example, one or more Application Specific Integrated Circuit (ASIC), or one or more
microprocessors (DSP), orone or more field programmable gate arrays (FPGA). For another example, when the foregoing
module is implemented in a form of scheduling program code by using a processing element, the processing element may
be a general-purpose processor, for example, a central processing unit (Central Processing Unit, CPU), or another
processor that can invoke the program code. For another example, these modules may be integrated together and
implemented in a form of a system-on-a-chip (SOC).

[0186] In the specification and claims of the present disclosure, the terms "first", "second", and the like are intended to
distinguish between similar objects, and are not necessarily used to describe a specific order or sequence. It should be
understood that the data used in this way can be interchanged under appropriate circumstances, so thatthe embodiments
of the present disclosure described herein, for example, are implemented in an order other than those illustrated or
described herein. In addition, the terms "include" and "have" and any deformation thereof are intended to cover a non-
exclusive inclusion, for example, a process, method, system, product, or device that includes a series of steps or units is
not necessarily limited to those steps or units listed clearly, but may include other steps or units that are not clearly listed or
inherentto these processes, methods, products, or devices. In addition, the specification and claims use "and/or" to referto
atleast one of the connected objects, such as A and/or B and/or C, representing the presence of A, B alone, C alone, and
both A and B, both B and C exist, both A and C exist, and A, B and C both exist. Similarly, use of "atleast one of Aand B" in
this specification and claims should be understood as "A alone, B alone, or both A and B".

[0187] A person skilled in the art should understand that the embodiments of the present disclosure may be provided as
a method, a system, or a computer program product. Therefore, the present disclosure may take the form of an entirely
hardware embodiment, an entirely software embodiment, or an embodiment combining software and hardware aspects.
Moreover, the present disclosure may use a form of a computer program product implemented on one or more computer-
usable storage media (including but not limited to a disk memory, an optical memory, and the like) including computer-
usable program codes.

[0188] The present disclosure is described with reference to the flowcharts and/or block diagrams of the method, the
device (system), and the computer program product according to the embodiments of the present disclosure. It should be
understood that each process and/or block in the flowcharts and/or block diagrams and a combination of processes and/or
blocks in the flowcharts and/or block diagrams may be implemented by computer-executable instructions. These
computer-executable instructions may be provided to a processor of a general-purpose computer, a special-purpose
computer, an embedded processor, or other programmable data processing devices to generate a machine, so that the
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instructions executed by the processor of the computer or other programmable data processing devices generate means
for implementing the functions specified in one or more flows of the flowcharts and/or one or more blocks in the block
diagrams.

[0189] These processor-executable instructions may also be stored in a processor-readable memory that can direct a
computer or other programmable data processing device to function in a particular manner, such that the instructions
stored in the processor-readable memory produce an article of manufacture including an instruction device that
implements the functions specified in one or more flows of the flowchart and/or one or more blocks of the block diagram.
[0190] These processor-executable instructions may also be loaded onto a computer or other programmable data
processing device such that a series of operational steps are performed on the computer or other programmable device to
produce a computer-implemented process, such that the instructions executed on the computer or other programmable
device provide steps for implementing the functions specified in one or more flows of the flowchart and/or one or more
blocks of the block diagram.

[0191] Evidently those skilled in the art can make various modifications and variations to the disclosure without
departing from the spirit and scope of the disclosure. In this way, if these modifications and variations of the present
disclosure fall within the scope of the claims of the present disclosure and their equivalent technologies, the present
disclosure is also intended to include these modifications and variations.

Claims

1. A method of determining a dynamic hybrid automatic repeat request acknowledgement (HARQ-ACK) codebook,
performed by a communication device, the method comprising:

determining a quantity of pieces of scheduling signaling corresponding to a HARQ-ACK feedback transmitted on
afirst physical uplink control channel (PUCCH), wherein atleast one piece of scheduling signaling in the pieces of
scheduling signaling is used to schedule physical downlink shared channels (PDSCH) on at least two cells;
determining a quantity of bits of a HARQ-ACK corresponding to each piece of the scheduling signaling;
determining the dynamic HARQ-ACK codebook transmitted on the first PUCCH based on the quantity of the
pieces of the scheduling signaling and the quantity of bits of the HARQ-ACK corresponding to each piece of the
scheduling signaling.

2. The method according to claim 1, wherein determining the quantity of pieces of the scheduling signaling correspond-
ing to the HARQ-ACK feedback transmitted on the first PUCCH comprises:

determining a target cell on which a transmitted counter downlink assignment index (C-DAI) counts, wherein the
target cell is one of cells scheduled by the piece of the scheduling signaling, or a cell that transmits the piece of the
scheduling signaling;

determining a counting order of the C-DAI according to the target cell on which the C-DAI counts;
determining the quantity of pieces of the scheduling signaling corresponding to the HARQ-ACK feedback
transmitted on the first PUCCH according to the counting order of the C-DAI.

3. The method according to claim 2, wherein one of the cells scheduled by the piece of the scheduling signaling
comprises one of the following:

a cell with a smallest cell index on the cells scheduled by the piece of the scheduling signaling;

a cell with a largest cell index on the cells scheduled by the piece of the scheduling signaling; or

a cellonwhich reception time of a scheduled PDSCH is latest on the cells scheduled by the piece of the scheduling
signaling.

4. The method according to claim 2, wherein determining the counting order of the C-DAIl according to the target cell on
which the C-DAI counts comprises one or more of the following:

in a case that the target cell is a cell that transmits the piece of the scheduling signaling, there are two pieces of the
scheduling signaling in a same physical downlink control channel (PDCCH) transmission occasion, and in a case
that at least one piece of the scheduling signaling in the two pieces of the scheduling signaling schedules
PDSCHs on at least two cells, determining the counting order of the C-DAI according to time of scheduling the
PDSCHs of multiple cells;

determining the counting order of the C-DAIl according to the index of the target cell on which the C-DAI counts;
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determining the counting order of the C-DAI according to a transmission occasion of the piece of the scheduling
signaling.

The method according to claim 4, wherein determining the counting order of the C-DAI according to the time of
scheduling the PDSCHs of the multiple cells comprises:

selecting, according to an order of scheduling the PDSCHs by the piece of the scheduling signaling, N-th PDSCHs
respectively scheduled by the two pieces of the scheduling signaling;

iftarget time of the Nth PDSCHs scheduled by the two pieces of the scheduling signaling is different, arranging the
C-DAI corresponding to the PDSCH with earlier target time at an earlier position;

wherein N is an integer greater than or equal to 1, and the target time comprises a start time or an end time.

The method according to claim 4, wherein determining the counting order of the C-DAI according to the time of
scheduling the PDSCHs of the multiple cells comprises:

selecting, according to an order of scheduling the PDSCHs by the piece of the scheduling signaling, Nth PDSCHs
respectively scheduled by the two pieces of the scheduling signaling;

if target time of the Nth PDSCHs scheduled by the two pieces of the scheduling signaling is same, selecting (N+1)
th PDSCHs respectively scheduled by the two pieces of the scheduling signaling, and when the target time of the
(N +1)th PDSCHs scheduled by the two pieces of the scheduling signaling is different, arranging the C-DAI
corresponding to the PDSCH with earlier target time at an earlier position; or

if the target time of the Nth PDSCHSs scheduled by the two pieces of the scheduling signaling is same, determining
acounting order of the C-DAIs corresponding to the two pieces of the scheduling signaling according to the target
cells on which the C-DAls count;

wherein N is an integer greater than or equal to 1, and the target time comprises a start time or an end time.

The method according to claim 1, wherein determining the quantity of bits of the HARQ-ACK corresponding to each
piece of the scheduling signaling comprises:

obtaining a maximum quantity of schedulable cells corresponding to one piece of the scheduling signaling;
determining the quantity of bits of the HARQ-ACK corresponding to the piece of the scheduling signaling
according to the maximum quantity of the schedulable cells and a quantity of bits of feedback on each schedulable
cell.

The method according to claim 7, wherein obtaining the maximum quantity of the schedulable cells corresponding to
one piece of the scheduling signaling comprises:

determining the maximum quantity, configured by higher layer signaling, of the schedulable cells corresponding
to one piece of the scheduling signaling; or

determining the maximum quantity of the schedulable cells corresponding to one piece of the scheduling
signaling according to a configured first target time domain resource allocation TDRA table.

The method according to claim 7, wherein determining the quantity of bits of the HARQ-ACK corresponding to the
piece of the scheduling signaling according to the maximum quantity of the schedulable cells and the quantity of bits of
feedback on each schedulable cell comprises:

when determining the maximum quantity of the schedulable cells and the quantity of bits corresponding to each pre-
configured cell, adding quantities of bits respectively corresponding to schedulable cells to obtain the quantity of bits of
the HARQ-ACK corresponding to the piece of the scheduling signaling.

The method according to claim 1, wherein determining the quantity of bits of the HARQ-ACK corresponding to each
piece of the scheduling signaling comprises:

obtaining a second target TDRA table;

determining a schedulable cell in each row in the second target TDRA table;

determining the quantity of bits of the HARQ-ACK corresponding to one piece of the scheduling signaling
according to the quantity of schedulable cells in each row and the quantity of bits of feedback on each cell.

The method according to claim 10, wherein determining the quantity of bits of the HARQ-ACK corresponding to one
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piece of the scheduling signaling comprises:

determining the quantity of bits of the HARQ-ACK corresponding to each row according to the quantity of
schedulable cells in each row and the quantity of bits of feedback on each cell;

selecting, according to the quantity of bits of the HARQ-ACK corresponding to each row, a maximum quantity of
bits of the HARQ-ACK as the quantity of bits of the HARQ-ACK corresponding to one piece of the scheduling
signaling.

A communications device, wherein the communications device is a terminal device or a network device, the
communication device comprises a memory, a transceiver, and a processor:

the memory is configured to store a computer program; the transceiver, configured to send and receive data under the
control of the processor; and the processor is configured to read the computer program in the memory and perform the
following operations:

determining a quantity of pieces of the scheduling signaling corresponding to a hybrid automatic repeat request
acknowledgement (HARQ-ACK) feedback transmitted on a first physical uplink control channel (PUCCH),
wherein at least one of the pieces of the scheduling signaling is used to schedule physical downlink shared
channels (PDSCH) on at least two cells;

determining a quantity of bits of a HARQ-ACK corresponding to each piece of the scheduling signaling;
determining a dynamic HARQ-ACK codebook transmitted on the first PUCCH based on the quantity of the pieces
of the scheduling signaling and the quantity of bits of the HARQ-ACK corresponding to each piece of the
scheduling signaling.

13. The communication device according to claim 12, wherein the processor is configured to read the computer program

in the memory and perform the following operations:

determining a target cell on which a transmitted counter downlink assignment index (C-DAI) counts, wherein the
target cell is one of cells scheduled by the piece of the scheduling signaling, or a cell that transmits the piece of the
scheduling signaling;

determining a counting order of the C-DAI according to the target cell on which the C-DAI counts;
determining the quantity of pieces of the scheduling signaling corresponding to the HARQ-ACK feedback
transmitted on the first PUCCH according to the counting order of the C-DAI.

14. The communication device according to claim 13, wherein one of the cells scheduled by the piece of the scheduling

signaling comprises one of the following:

a cell with a smallest cell index on the cells scheduled by the piece of the scheduling signaling;

a cell with a largest cell index on the cells scheduled by the piece of the scheduling signaling; or
acellonwhich reception time of a scheduled PDSCH is latest on the cells scheduled by the piece of the scheduling
signaling.

15. The communication device according to claim 13, wherein the processor is configured to read the computer program

in the memory and perform one or more of the following operations:

in a case that the target cell is a cell that transmits the piece of the scheduling signaling, there are two pieces of the
scheduling signaling in a same physical downlink control channel (PDCCH) transmission occasion, and in a case
that at least one piece of the scheduling signaling in the two pieces of the scheduling signaling schedules
PDSCHs on at least two cells, determining the counting order of the C-DAI according to time of scheduling the
PDSCHs of multiple cells;

determining the counting order of the C-DAI according to the index of the target cell on which the C-DAI counts;
determining the counting order of the C-DAI according to a transmission occasion of the piece of the scheduling
signaling.

16. The communication device according to claim 15, wherein the processor is configured to read a computer program in

the memory and perform the following operations:

selecting, according to an order of scheduling the PDSCHs by the piece of the scheduling signaling, N-th PDSCHs
respectively scheduled by the two pieces of the scheduling signaling;
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if target time of the Nth PDSCHs scheduled by the two pieces of the scheduling signaling is different, arranging the
C-DAI corresponding to the PDSCH with earlier target time at an earlier position;
wherein N is an integer greater than or equal to 1, and the target time comprises a start time or an end time.

The communication device according to claim 15, wherein the processor is configured to read the computer program
in the memory to further perform the following operations:

selecting, according to an order of scheduling the PDSCHs by the piece of the scheduling signaling, Nth PDSCHs
respectively scheduled by the two pieces of the scheduling signaling;

if target time of the Nth PDSCHs scheduled by the two pieces of the scheduling signaling is same, selecting (N+1)
th PDSCHs respectively scheduled by the two pieces of the scheduling signaling, and when the target time of the
(N +1)th PDSCHs scheduled by the two pieces of the scheduling signaling is different, arranging the C-DAI
corresponding to the PDSCH with earlier target time at an earlier position; or

if the target time of the Nth PDSCHSs scheduled by the two pieces of the scheduling signaling is same, determining
a counting order of the C-DAIs corresponding to the two pieces of the scheduling signaling according to the target
cells on which the C-DAls count;

wherein N is an integer greater than or equal to 1, and the target time comprises a start time or an end time.

The communication device according to claim 12, wherein the processor is configured to read the computer program
in the memory and perform the following operations:

obtaining a maximum quantity of schedulable cells corresponding to one piece of the scheduling signaling;
determining the quantity of bits of the HARQ-ACK corresponding to the piece of the scheduling signaling
according to the maximum quantity of the schedulable cells and a quantity of bits of feedback on each schedulable
cell.

The communication device according to claim 18, wherein the processor is configured to read the computer program
in the memory and perform the following operations:

determining the maximum quantity, configured by higher layer signaling, of the schedulable cells corresponding
to one piece of the scheduling signaling; or

determining the maximum quantity of the schedulable cells corresponding to one piece of the scheduling
signaling according to a configured first target time domain resource allocation TDRA table.

The communication device according to claim 18, wherein the processor is configured to read the computer program
in the memory and perform the following operations:

when determining the maximum quantity of the schedulable cells and the quantity of bits corresponding to each pre-
configured cell, adding quantities of bits respectively corresponding to schedulable cells to obtain the quantity of bits of
the HARQ-ACK corresponding to the piece of the scheduling signaling.

The communication device according to claim 12, wherein the processor is configured to read the computer program
in the memory and perform the following operations:

obtaining a second target TDRA table;

determining a schedulable cell in each row in the second target TDRA table;

determining the quantity of bits of the HARQ-ACK corresponding to one piece of the scheduling signaling
according to the quantity of schedulable cells in each row and the quantity of bits of feedback on each cell.

The communication device according to claim 21, wherein the processor is configured to read the computer program
in the memory and perform the following operations:

determining the quantity of bits of the HARQ-ACK corresponding to each row according to the quantity of
schedulable cells in each row and the quantity of bits of feedback on each cell;

selecting, according to the quantity of bits of the HARQ-ACK corresponding to each row, a maximum quantity of
bits of the HARQ-ACK as the quantity of bits of the HARQ-ACK corresponding to one piece of the scheduling
signaling.

An apparatus of determining a dynamic hybrid automatic repeat request acknowledgement (HARQ-ACK) codebook,
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applied to a terminal device or a network device, the apparatus comprising:

a first determining unit, configured to determine a quantity of pieces of scheduling signaling corresponding to a
HARQ-ACK feedback transmitted on a first physical uplink control channel (PUCCH), wherein at least one of the
pieces of the scheduling signaling is configured to schedule physical downlink shared channels (PDSCH) on at
least two cells;

a second determining unit, configured to determine a quantity of bits of a HARQ-ACK corresponding to each piece
of the scheduling signaling;

a third determining unit, configured to determine the dynamic HARQ-ACK codebook transmitted on the first
PUCCH based on the quantity of the pieces of the scheduling signaling and the quantity of bits of the HARQ-ACK
corresponding to each piece of the scheduling signaling.

24. Aprocessor-readable storage medium, wherein the processor-readable storage medium stores a computer program,

and the computer program is configured to cause a processor to perform the method according to any one of claims 1
to 11.
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